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It is generally accepted that some deep-seated mycoses confer immunity to re-infection.
On the other hand, superficial fungous infections in man, as contrasted with experimental
animals, fail to do so. The observation that reinfection with Trichophyton gypseum and
Achorion quinckeanum in the guinea pig is more acute and transient than the first infec-
tion was made by Bloch (1), Sabouraud (2), Lombardo (3), De Lamater and Benham (4),
and others. Lombardo also found that infections with these fungi and Microsporum Ia-
nosum are milder in the rabbit than in the guinea pig and that autogenous spread occurred
only in debilitated animals. Prytek (5) observed that while an initial infection produced
immunity against Trichophyton griseum in the guinea pig it failed to attenuate reinfection
in the rabbit. Kusunoki (6) pointed out that it is much more difficult to produce immunity
in rabbits than in guinea pigs. He, like Saeves (7), believed that the quantity and the viru-
lence of the inoculated fungus were important factors in immunization.
The above observations were concerned with immunity resulting from infection, but
Jessner and Hoffmann (8) produced a partial immunity against T. gypseum infection in
guinea pigs by subcutaneous injections of live spores in maltose-bouillon agar. They be-
lieved that immunity might be established by massive subcutaneous inoculations of spores
in a slowly absorbable material, provided the fungus remained viable. Working with T.
gypseum, Achorion schoenleini, and M. lanosum, Bloch and Massini (9) had poor success
immunizing guinea pigs with subcutaneous or intraperitoneal injections of living fungi,
and no success with culture filtrates or fungous juices. Kusunoki (6) similarly failed to pro-
duce immunity with attenuated or killed cultures or trichophytin. Catanei (10) injected
guinea pigs intraperitoneally with Ctenomyces mentagrophytes and observed its dissem-
ination by hemoculture and lesions. Some of his animals acquired a transitory immunity.
Sutter (11) demonstrated a local immunity in man after rubbing killed cultures of A.
quinckeanum into the skin.
The work of certain authors with injected fungous suspensions suggests that antibodies
may accompany the immunity of infection with the dermatophytes, but they have
not been demonstrated. Thus Citron (12) found that the sera of rabbits injected with sus-
pensions of living Trichophyton inicrosporon precipitated extracts of this fungus and of
A. schoenleini and A. quinckeanum, while Sharp (13) more recently concluded that the
precipitins produced by injecting extracts of various pathogenic and saprophytic fungi
were group specific. Kusunoki (6) failed to demonstrate satisfactorily complement fixing
or precipitating antibodies against antigens prepared from seven different dermatophytes
with the sera of experimental animals or of man infected with trichophytosis or
favus. However, with deep mycotic infections many authors (14—20) have found circulating
antibodies in man and in animals.
In view of the fact that circulating antibodies have not been demonstrated in
dermatophytic infections, whereas they have been produced, though irregularly,
by injection of fungous suspensions, it seemed that the finding of antibody prob-
ably depended on its concentration and therefore might be obtained with greater
certainty by the use of an adjuvant. Enhanced immunity to various antigenic
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substances has been obtained by Freund and his associates (21) by the subcu-
taneous inoculation of water-in-oil emulsions consisting of the antigenic mate-
rials concerned mixed with a lanolin-like substance, an oil and killed tubercle
bacilli. The adjuvant action of this mixture appears to depend for its effect upon
the prolonged retention of the antigen in the body and on the excitation of a
marked mononuclear response which is enhanced by the tubercle bacilli. It
seemed plausible that a procedure similar to that used by Freund might produce
demonstrable antibody and effective immunity against trichophyton infection
in the rabbit. Accordingly, a series of experiments have been performed along
these lines and are the subject of this study.
PREPARATION OF MATERIALS
a) Trichophyton purpureum suspension. T. purpureum which had been recently
isolated from a patient with chronic dermatophytosis was grown on 4% dextrose,
1% peptone broth at room temperature at pH 6.9 for three weeks, killed by heat,
washed with water and dried. Ten per cent suspensions were made by triturating
the dried fungus in a mortar with phosphate buffer so adjusted as to make the
final pH 6.98. The suspension was filtered through gauze, fractionally sterilized
at 56°C. for 5 days and tested for sterility.
b) Jojoba oil extract of T. purpureum. The dried killed fungus was triturated
with jojoba oil in the ratio of 1 gram of fungus to 3 grams of oil, digested 2 days
at 56°C. with frequent stirring, centrifuged at 5000 revolutions per minute for
140 minutes and decanted.
c) Suspension of residue after jojoba oil extraction. The residue resulting from
the above extraction (b) was washed with ether and with alcohol to remove the
oil and triturated with sand and saline to make a concentration of 10%. This
was left 3 hours at room temperature with frequent shaking, centrifuged at slow
speed to remove the sand and decanted. The supernatant, consisting of a fine
suspension, was adjusted to pH 6.92, fractionally sterilized at 56° 5 days and
tested for sterility.
d) Tubercie bacillus suspensions. A heavy suspension of tubercie bacilli in saline
was killed by autoclaving and shaken with glass beads to disperse the clumps.
e) Culture broth. The filtrate from a four-week-old culture of T. purpureum was
concentrated to one-tenth of its volume in vacuo at 60°C., adjusted to pH 7.02
and tested for sterility.
COMPOSITION OF ANTIGENIC EMULSIONS
Each injection consisted of 1 ml. of a fungous antigen, 0.1 ml. killed tubercle
bacillus suspension and 0.4 ml. of a mixture of an oil and a wax in the ratio of 2:1.
The following oils and waxes were used:
Oils: (a) Peanut oil (Planter's commercial)
(b) Mineral oil, highly refined.
Waxes: (a) Beeswax, white refined.
(b) Falba, a lanolin-like substance (Pfaltz and Bauer, Inc.)
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(c) Jojoba oil—a liquid wax pressed from the seeds of jojoba ("Sim-
mondsia californica"), consisting largely of fatty acid esters of
decyl alcohol.
In order to test the effects of jojoba oil alone, eight rabbits were injected sub-
cutaneously with 2 times the maximum amount of jojoba oil used in the im-
munizing injections. They apparently suffered no ill effects. Similar results were
obtained with guinea pigs and mice. Hence it was assumed that the amounts
employed in the tests with oil extract would neither interfere with the course of
the infection nor produce a toxic effect.
Peanut oil and Falba, peanut oil and jojoba oil, and mineral oil and Falba
were mixed in the ratio of 2:1. Beeswax was used as a 4% solution in peanut oil.
Emulsions were made by thoroughly mixing aseptically in a rubber-capped vial,
the antigenic suspension of T. purpureum, the tubercie bacillus suspension and
the respective combinations of oil and wax by means of a syringe until a stable
emulsion resulted, according to the technic used by Freund and Thomson (21).
Emulsons resulted in all cases except with the culture broth which produced an
extremely unstable mixture even with greater proportions of adjuvant. Possibly
superior immunizing mixtures could have been produced with different propor-
tions of antigen and adjuvant.
EFFECT OF SUBCUTANEOUS INJECTIONS OF EMULSIONS OF KILLED T. PURPUREUM
Procedure (First infection)
Forty-five rabbits were used. All but one were 4 months of age at the time of
the first inoculation of the antigen. No. 49 was two years old and had long been
used for bleeding. Thirty-seven of the 40 males were castrated and two of the 5
females were spayed (Nos. 51 and 52). The animals were divided into nine groups
and injected with various mixtures of possible immunizing potency (See Table 1)
in an effort to induce an immunity to trichophytosis. Emulsions were heated to
37°C. and injected subcutaneously in the abdominal area twice a week for 3
weeks. They were thick and fibrous and resulted in large abscesses which on ex-
amination proved to be sterile. The abscesses were chronic, and as such possibly
indicative of the slow absorption of the antigenic products. The controls received
either no injections or 1 ml. jojoba oil.
After a lapse of seven weeks a heavy suspension of a three-week old culture of
a virulent strain of T. purpureum was rubbed into a broad area (approximately
14 cm x 6 cm) of the shaved and scarified sides. This application was repeated
biweekly three times. Two weeks after the last application, skin scrapings were
cultured on dextrose agar slants. Culturing was repeated every two weeks for
three months, and once a month thereafter.
Results of injections
1. All the rabbits in groups 4 and 7, injected with emulsions of the killed
fungus with peanut oil, killed tubercle bacilli and Falba, developed complete
immunity. At no time was any clinical sign of an infection noted nor could the
fungus be recovered by culture.
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TABLE I
Results of cultures from rabbits which received injections of extracts or emulsions of suspensions
of killed T. purpureum and later were inoculated percutaneously with active T. purpureum
Cultures from skin scrapings made in number of months after the last inoculation of the
first series of inoculations
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5
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11
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+
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0.5 j 1 1.2 1.5 2 2.5 3.5 j 4.5 5.5 6 9 10 11 12 13 14
114.5
15 17
* Non-castrated males.
+ Non-spayed females.
Spayed females.
The rest were castrated males.
R1 first reinoculation.
R2 second reinoculation.
2. In each of the remaining groups receiving emulsions of the killed fungus
(Groups 5, 6, 8), one, two and one rabbit respectively showed complete irmnu-
nity. The other animals in these groups became infected.
3. In Group 9, injected with concentrated culture filtrate which failed to pro-
duce a stable emulsion, all the rabbits became infected.
4. All controls (Group 1) acquired the infection.
Six injections of dried T. purpureum, killed tubercle bacilli, peanut oil, jojoba oil
Group 620 +++++ R2+ + +21 +++++++++ + + + + + + + +
2223 +++++++++ died
24
+
+
Six injections of residue after jojoba oil extraction, tubercle bacilli, peanut oil, Falba
Group 7
25
26
27
28
29
Six injections of residue after jojoba oil extraction, tubercle bacilli, mineral oil, Falba
Group 8 I
35 ++—++———— died
36 ++++++
40 +++ Rj++++++ +++
47
48* +++++++++ + + + - Ri- -
Six injections conc. broth culture medium, tubercle bacilli, peanut oil, Falba
Group 9 I
30 ++++++--- R,died
31 + + R1 died
32 + + + — + — — — — R died+++ died
34 +++ R1died
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5. Jojoba oil apparently extracted no detectable immunizing agent, for all the
rabbits in Group 2 receiving relatively large amounts of the oil extract (9 ml. over
a period of 3 weeks) became infected as readily as those in Group 3 receiving as
much, or as the untreated controls (Group 1). In all three groups the infection
lasted from 1 to 11 months and there was no correlation between the extent of
the lesions and the duration of the infection.
100% infection, such as has been obtained here in the control animals, Group
1, and also in the jojoba oil-treated Groups 2 and 3, has not hitherto been ob-
tained in the rabbit with cultures of T. purpureum. This illustrates the effec-
tiveness of inoculating large areas with massive doses of the fungus. Such in-
variable infectivity in the controls obviates any doubt regarding the reliability
of the clinical and cultural results obtained in the experiments.
Lesions in infected animals varied from a few scattered erythematous, generally
scaly spots to large discrete patches with extensive scaliness. Circinate patches
with a diameter of several centimeters at times forming larger confluent plaques
were observed. In a number of animals, patches of infection were noted at a dis-
tance from the inoculated area. Cultures from the lesions of the first infection
were always positive except toward the termination of the infection—when the
lesions had almost disappeared.
REINOCULATION EXPERIMENTS FOLLOWING FIRST INFECTIONS
Procedure
Six months after the first series of cutaneous inoculations, seven rabbits were
still infected (Nos. 7, 9, 21, 23, 48, 51, 52). Up to this time 5 other rabbits had
died and two had been killed. The rest, consisting of 13 which had been success-
fully immunized by antigenic emulsions and 18 which had recovered from the
initial infection, were subjected to a second series of three heavy inoculations of
infective fungous suspensions along the scarified sides (R1 at 6 months, in table).
During the ensuing two summer months 6 of the reinoculated rabbits died. The
taking of cultures was then resumed on all the surviving animals.
Recults of reinoculation
Sixteen rabbits resisted infection (Nos. 2, 5, 10, 13, 20, 22, 24, 25, 26, 27, 28,
29, 36, 44, 47, 49). Ten of these had been immunized by injections of emulsions
from the beginning, while the other six (Nos. 2, 5, 20, 36, 44, 49) had recovered
spontaneously from the initial infection.
Nine rabbits (Nos. 1, 3, 11, 15, 18, 19, 33, 37, 40) became infected as a result
of reinoculation. Seven of these had had infections that had involuted. Only two
(Nos. 11 and 15) had been previously immune, and these were debilitated at the
time of reinoculation, with badly infected legs and feet, and rhinitis in one case.
This contrasts with the general state of well-being of all the other animals.
Seven months after the first series of reinoculation, the 15 culturally-negative
rabbits surviving this series were given a second series of reinoculations (R2 in
table). Nine of these had been immunized from the start with emulsions of killed
fungus and 7 of the 9 still retained their immunity. Three others (Nos. 5, 36, 49)
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which were immune to this second series of reinoculations, had shown immunity
to the first series as well, following involution of the initial infection. The remain-
ing animals became infected.
Four animals (Nos. 7, 48, 51, 52) which, because of continuing infection were
omitted from the first reinoculation series (R1) at 6 months, were, upon involu-
tion of their infections, reinoculated at 13 months. Two (Nos. 7 and 51) became
infected and two (Nos. 48 and 52) resisted infection.
In this series of experiments it appears that the immunity induced by injec-
tions of emulsified antigens is in a greater percentage of cases more effective than
that induced by infection. From the few cases observed it also appears that rein-
fection does not result uniformly in a shortened and more acute infection as it
does with guinea pigs.
These findings with reinoculation emphasize the facts (a) that rabbits may be
immunized against T. purpureum for a long period with suitable antigens and
(b) that a widespread infection may undergo involution spontaneously and may
leave the animal subsequently immune.
Denwnstration of antibodies in the sera of immunized and infected rabbits
Antigens consisting of saline extracts of the fresh or dried fungus failed to give
reliable complement fixation results. Alcoholic extracts, evaporated to dryness
and redissolved in buffer solutions, were also unsatisfactory.
For precipitin tests the following antigens were prepared from the killed
fungus:
a) A saline extract of the wet fungus;
b) A saline extract of powdered dried whole fungus;
c) Phosphate buffer extracts at pH 4.0 to pH 8.0 of powdered dried whole
fungus;
d) Phosphate buffer extracts at pH 5.5 to pH 10.0 of the dried powdered residue
after extracting the whole fungus with absolute ethanol. Extracts were made at
room temperature for one day and at 56°C. for 1—4 hours, and were adjusted to
pH 7 before adding to the sera;
e) Trichloracetic acid precipitates at pH 3.5 of the extracts in Series "d" dis-
solved in saline or phosphate buffer and adjusted to pH 7.
f) Saline extracts of the powdered ethanol residue at pH 5.0, 6.0, and 7.0.
The antigens of the first five series were either relatively weak or possessed
the objectionable feature of giving blurred reactions, precipitating out the serum
or of autoprecipitation. The most satisfactory antigens were those in Series "f".
These were prepared in the following manner: Cultures of T. purpureum were
thoroughly dried at 56°C. and extracted 24 hours at 37°C. with absolute ethanol,
centrifuged and dried. 10% saline suspensions, after 1 hour at 56°C., were cen-
trifuged 1 hour at 3000 revolutions per minute and the clear, practically colorless
solutions decanted. The extracts were adjusted to pH 7.0 and refrigerated one
day. The extracts remained clear. The antigen extracted at pH 7.0 was the best
of these and showed precipitation in dilutions as high as 1:2500. However, with
most of the sera the titre did not exceed
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Precipitation was done in small tubes by means of the ring test. 0.04 ml. of the
serum to be tested was placed at the bottom of the tube with a capillary pipette
and overlaid with an equal quantity of antigen. The dilutions of antigen ranged
from to zh. The tubes were incubated at 37°C. for 30 minutes and placed in
the refrigerator for 4 hours before reading. A clear-cut ring at the interface be-
tween antigen and serum denoted a positive reaction (Table 2).
RESULTS OF PRECIPITIN TESTS
1. All sera were negative prior to infection with the fungus.
2. The first test—made 3 months after injection of the antigens—gave positive
results with all immunized animals.
3. The immunized rabbits carried demonstrable antibodies in their blood for
as long as 18 months.
4. Rabbits 11, 15 and 28, which had been immunized by emulsified antigen
injections, eventually lost most of their antibodies and then became susceptible
to infection. Rabbit No. 27 became infected 17 months after immunization after
losing about one-half its titre of antibody, though this remained relatively high.
5. Eleven of 16 controls (Groups 1, 2 and 3) developed precipitating antibodies
as a result of infection. Seven of these lost the infection, of which 5 (Nos. 2, 5,
44, 49, 52) resisted reinfection, and 2 (Nos. 51 and 7) became reinfected when
challenged. While still infected, 2 died and 2 were killed. Five of the controls
failed to develop antibodies; of these 3 became reinfected following involution.
Nos. 4 and 41 died before there was an opportunity to test them.
It seems that there may be great variability in the relation between the anti-
body titre and susceptibility to infection.
It should be noted that Bloch, Labouchere and Schaaf (27) obtained a methyl
alcohol-precipitated polysaccharide complex from culture filtrates of A. quinck-
eanum which contained a skin-reactive antigenic principle. It may be that our
most satisfactory antigen, obtained from the residue after ethanol extraction of
the dried fungus, is related to their antigen. However, our work does not deal
with the trichophytin reaction, and their paper gives no precipitin data, so that
no comparison can be made.
LYMPHOCYTE CHANGES IN INDUCED IMMUNITY
Total and differential blood counts of two rabbits from each group were made
at intervals during the course of the investigation. The animals representing the
controls and the jojoba-extract-injected groups showed comparatively little
change in the total lymphocyte count. Similarly most of the rabbits injected
with suspensions or extracts of the fungus but which nevertheless were susceptible
to the infection, showed either no increase or only slight increase in lymphocytes
—only one (No. 36) as great as 50%. On the other hand, the 4 animals (Nos.
12, 13, 28, 29) representative of the two groups (4 and 7) which were completely
immune to the infection, showed increases of 72, 86, 147, and 199%. In view of
the small blood changes among the susceptible rabbits, which may be con-
sidered within normal range, these results indicate that the complete resistance
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TABLE II
Precipitin titres of sera of rabbits which received injections of extracts or emulsions of
suspensions of killed 7'. put pureum and later were inoculated percutaneously with
active T. purpureum*
kABBITNO.
MONTHS APTEZ INOCULATION OP T. PUSI'UREVM (See Table 1)t
0 2 5 11 15
1/5 1/20 1/80 1/5 1/20 1/80 1/5 1/20 1/80 1/10 1/50 1/200 1/500 1/10 1/50 1/200
2
24
1
14 4
21 4
tr. — —
14
4
1
1
14
si.
14
14
2
1
tr.
4
1
4
4
4
4
tr.
tr.
sI.
21
24 1
4 14 441 4
37
38
39
51
52
41
44
49
1
2
3
4
5
7
8
9
10
11
12
13
15
18
19
20
21
22
24
25
26
27
28
29
36
40
47
48
30
33
1
24
81.
3
4
4
2
14
2
1
4
1
4
3
34
4
3
2
34
4
4
4
4
34
4
4
24
2
2
2
14
1
14
4
24
24
4
24
3
4
14
14
1
14
1
si.
1
3
1
1
24
2
1
3
tr.
tr.
tr.
4
tr.
4
4
tr.
2
4
4
1
4
4
1
14
1
4
I
4
tr.
1
14
2
1
3
1
14
14
si.
1
2
3
4 tr. —
tr.
I
tr.
2
24
24
3
4
II
14
3
3
I
4
1
1
1
14
1
2
1
3
4
1
1
3
3
4
4
2
1
1
3
4
4
1
4
1
2
14
14
2
1
2
2
24
14
34
2
24
2
4
14
2
24
3
1
1
4
1
tr.
1
14
14
4
3
1
1
14
tr.
1
1
2
24
tr.
1
I
2
4
I
1
4
1
14
24
4
4
34
4
3
3
3
4
2
2
I
tr.
I
tr.
tr.
tr.
1
1
34
2
14
4
2
2
2
3
1
1
4
2
1
1
2
1
4
14
2
1
tr.
4
tr.
1
I—
1 tr. 14 —
* All sera were negative before experimentation.
+ Add 3 months for interval after injection of fungus suspensions.
Old rabbit, long in colony, used for bleeding.
induced by injections of emulsified fungus was accompanied by an appreciable
increase in blood lymphocytes.
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FUNGISTATIC AND FUNGICIDAL PROPERTIES OF SERA
Sera of all the rabbits were taken three months after the first series of in-
oculations to test any fungistatic or fungicidal properties which may have been
developed. To detect a fungistatic effect, dextrose agar incorporating ten per cent
serum from each rabbit was inoculated with 0.02 ml. of a spore suspension and the
growth of the colonies noted in 14 days.
To test fungicidal properties the same spore suspension was diluted ten-fold
with the various sera and with two normal rabbit sera and kept at 37°C. After
one, 5, 24, and 72 hours, petri dishes with 4 per cent agar were inoculated with
an equal volume of each mixture and the colony growth noted in 14 days.
No differences could be detected in the fungistatic tests; all the sera had a
somewhat retarding effect on the growth of T. purpureum. No definite fungicidal
properties could be demonstrated. Suspensions of the fungus in sera for 2 weeks
showed no microscopic evidence of spore destruction (lysis) and the spores were
viable.
DISCUSSION
The ability of a host to produce antibodies depends on the nature of the
pathogen and its relation to the host's tissues. Immune responses with the
majority of bacteria differ from those of dermatophytes in that many bacteria
produce systemic reactions which are accompanied by a stimulation of the
lymphoid-macrophage system and by the development of easily demonstrable
antibodies. Clinical and serological evidence of immunity may develop during
the course of a deep fungous infection, but rarely in superficial mycotic infec-
tions in man. In animals, on the other hand, immunity to superficial dermato-
phytosis can be acquired by infection as shown by the resistance to reinfection
and the development of demonstrable antibodies. This may, however, be a
quantitative effect.
Immunization with killed dermatophytes has hitherto not been attained. It
appears that the success of the present experiments depended on inoculating the
killed fungus into the deeper tissues and maintaining it there for a long period.
The results accord with the experience of Freund, Sommer and Walter (21) in
the production of immunity to malaria plasmodia, and with those obtained by
Friedewald (22) with the influenza virus and Ehrich and his associates (23) with
dysentery bacteria. The latter authors also noted a lymphatic hyperplasia in the
regional lymph nodes corresponding closely to the antibody response. It is possi-
ble that a lymphocytosis of 72 to 199 per cent in our rabbits immunized by in-
jections of emulsified antigen, as contrasted with its absence in susceptible ones,
may indicate a considerable degree of acquired immunity.
Reiss (24) previously reported that chronic infection with T. purpureum was
more readily established in castrated than in normal rabbits when the method of
inoculating a small area was used. However, in the present study with the in-
oculation of much greater areas, susceptibility to the infection and its duration
and intensity were similar in normal and castrated animals, including 3 normal
males and 3 normal females. Moreover, Hopper (25) was able to induce a chronic
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T. purpureum infection in ten young normal male rabbits by 4 weekly percu-
taneous applications of fungous suspension. Eleven ten-month-old castrated male
rabbits were given two inoculations 4 weeks apart. Two months later, all were
inoculated a third time although 7 still showed evidence of infection. At the end
of another 4 months, the surviving 9 were again inoculated. Two resisted re-
infection, one recovered after 2 months, 3 died after maintaining the infection
for 3 or 4 months, and the remaining 3 were infected for at least a year. Eleven
two-year-old castrated males reacted in a similar manner to inoculations re-
peated at various intervals.
The present study indicates that by the use of emulsions of the killed or
ganisms a considerable degree of immunity can be developed against T. pur-
pureum infection, notoriously resistant to treatment (26). Perhaps effective anti-
sera of high titre may be produced for therapeutic purposes, thus obviating the
objectionable local reaction associated with the injection of the fungus.
SUMMARY
Percutaneous applications of a heavy suspension of T. purpureum to large
areas of the shaved and scarified skin of normal and castrated rabbits invariably
produced a chronic infection which persisted for varying periods, some animals
maintaining it for at least 2 years.
Forty-five rabbits, 37 of which were castrated, were divided into groups and,
except for the controls, were injected with (a) suspensions of killed T. purpureum
emulsified with oil, Falba or wax, and killed tubercle bacilli, or (b) a culture
filtrate of the fungus emulsified with the same adjuvant substances, or (c) a
jojoba oil extract of the fungus. Complete immunity was produced by the injec-
tion of a saline suspension of the dried killed fungus emulsified with peanut oil,
Falba, and tubercie bacilli, and by a similar emulsion made with the residue from
jojoba oil extraction of the fungus which persisted for many months. Partial
success was obtained by substituting mineral oil for peanut oil, and jojoba oil
(a wax) or beeswax for Falba. The use of a concentrated broth culture filtrate
with the adjuvants failed to produce a stable emulsion and was ineffective. Jojoba
oil extract of the dried fungus was also without value.
Reinfection experiments indicate that (a) rabbits can be re-infected, (b)
rabbits immunized by injections of emulsions of the killed fungus may resist in-
fection for varying periods up to 17 months or more, (c) they may become im-
munized by previous infection, (d) reinfection may or may not duplicate the
original infection.
Animals immunized by injections of emulsified fungus showed a marked
lymphocytosis in contrast to those that were susceptible to infection, as de-
termined by random samples of each group.
Precipitating antibodies were consistently detectable in the immunized rabbits
and in some of the infected animals. When the antibody titre was lowered or lost
immune animals became susceptible to infection.
It is suggested that antisera of therapeutic value may be produced.
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